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FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL HARDWARE
NUMBER: 05-5-B03-6 -X

SUESYSTEM NAME: DATA FROCESSING SYSTEM ([LFPG)

REVISION: © 011054
FART DATA
FPART NAME FART NUMEBER
VEKDOR NAME VENDOR NUMEBER
LRU : MULTIPLEXER-DEMULTIPLEXER MCE S0004- 5300
HOMEYWELL 4020534013
LRU : MULTIFLEXER-DEMUL TIFLEXER MCE15-0004.5310
HONEYWELL, 4020534943
LR : MULTIPLEXER.DEMULTIFLEXER MCH15-0004-5500
; HOMNEYWELL 4020534-815
LRy T MULTIPLEXER-DEMULTIPLEXER MCH15-0004-5510
BOWETYWELL 420534584
LRL! : MULTTPLERER-DEMULTIPLEXER MCE1 5 0004-B310
HONEYWELL A020534-983
L=U CMULTIFLEXER-DEMULTIPLEXER MCE15-D004-E510
HONEYWELL 4020534885

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
CPERATIONAL INSTRUMENTATION FORWARD MDM: "0F17 "OFZ." "OF 3" AMD "DF 4"

REFERENCE DESIGNATORS, B1WT5A10
I2VTRA
EIVTSANE
AWVTEAR

QUANTITY OF LIKE [TEWMS: 4
FOUR

FUKCTION:

UPON REQUEST, FROWIDES DIGITIZED AND FORMATTED CATA TC THE PULEE CODE
MODULATION (FCM) MASTER UNIT FOR OFERATIONAL INSTRUMENTATION WHERE IT
S INTERLEAVED WITH ALL CTHER DATA INTO OHE SERIAL PTM STREAM. PROVIDES
DELTA SJB STACK VOLTAGE MEASUREMENTS ON THE FUEL CELLS DETECTING
HYDROGEN/QXYGEN CROES OVER TO PREVENT DETONATION. "0OF 3" MOM PROVIDES
CURRENT MEASUREMENTS FCR ALL THREE FUSL CELLS. ~OF4" PROVIDES AP DRAIN
LIME PRESEURE MONITORING FOR DETECTIOMN.
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FAILURE MODES EFFECTS ANALYS!S FMEA — CIL FAILURE MODE
) NUMBER: 05-5-B03-6 02

REVISIONE: 10 OL20/06

SUBSYSTEM NAME: DATA PROCESSING SYSTEM (DFPS) :
LR MULTIPLEXER-DEMULTIFLEXER CRITICALITY OF THIS
ITEM NAME: MULTIPLEXER-DEMULTIPLEXER FAILURE MODE: 1RZ
FAILURE MODE:
ERRONEOUS OUTPUT
MISSION PHASE: FL PBRELAUNCH

LD  LIFT-OFF -

00 ON-ORBIT

DO DE-ORBIT

LS LANDING/SAFING

VEHICLEPAYLOAD/MKIT EFFECTIVITY: 02 COLUMELA
103 DIBCOVERY
104 ATLANTIS
10E  ENDEAVOUR

CAUSE:

PIECE FART FAILURE, VIBRATION, CONTAMINATION, TEMPERATURE, CHEMICAL
REACTIOM, ADDREES CHECK FAILURE DATA ERROR TO MDMMODULE, MDM MODULE!
CHAMNEL SELECT FAILURE. OR ANALOGIGITAL [(AD) CONVERTER FAILURE.

CRITICALITY 11 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN &) PASS
B8] FAIL
C) FASS

PASS/FAIL RATIONALE:
A)

B)
Falls SCREEN B BECALEE BROURCE OF ERRONEQUS CUTPUT CAHN NOT BE IDENTIFIED
AND MAY BE ACCEPTED AS A VALID DATA.

(=)

- FAILURE EFFECTS -
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FAILURE MODES EFFECTS ANALYEIS (FIMEA} - CIL FAILURE MODE
NUMBER: 05-5-B03-6- 02

[A) EUBSYSTEM:
IMPROPER CARD DR CHANMNE! SELECTION (MIS-MAPFING). OR ALTERATION OF DATA
TRANSMITTED TO GPC'S AND PCMMU'S. ERRONECGUS OUTPUT APPEARS TG £E VALID.

{B) INTERFACING SUBSYSTEMIS):
SORRUPTION OF ANY OF THRES CPM SUBSTACK DELTA VOLTAGE MEASUREMENTS
SUCH THAT THEY AFFEAR TO BE NOMINAL.

(G} MISSION:
NO EFFEZT.

(D) CREW, VEHICLE, AND ELEMENTIS):
NC EFFECT FIRST FAILURE. POSSIBLE LOQSS OF CREW/VEHICLE AFTER SECOND
FAILURE.

{E) FUNCTIONAL CRITICALITY EFFECTS:
CRITICALITY 1RZ BECAUSE OF THE FOLLOWING REASONS:

A SINGLE UNDETECTED "OF1°, "0F2", OR "OF4" MDM FAILLURE [N COMBINATION WITH A
SUBSEQUENT UNDETECTED FAILURE LN & FUEL CELL STACK DLIE TO
HYDROGEN/OXYGEN CROSSOVER CAN RESULT IN PQESI1BLE LOSS OF CREWNEHICLE.
FRIMARY METHOD YO DETERMINE CROSSOVER IS CPM DELTA VOLTAGES. BACKUP
METHOD {BUS TIE) 15 MOT UZED WHEN ERRONEOUS QUTPUT OF CPM DATA 1S NGT
DETZCTED.

PRE-LALIMTH

1) ©F1 MOM FAILS GIVING ERRINZOUS OUTPLUT VALUES FOR THE MP3 HELIUM
FRESSURELCC LIMITS.

2) ASSOCIATED REGULATOR FAILS OFEN AFTER TERMINATION OF AFT COMPARTMENT
HELIUM HEDS (HAZARDOQUS 534S DETECTIOM SYSTEM) LCS (T-% MINUTES) AND HELIUM
SURFLY PRESSURE LCC (T-13 SECONDS); THE FAILURE IS NOT REFLECTED IN THE
FAILZD MDM QUTPUT T2 TLMGROUND. REGULATOR QUTLET PRESSURE LCC LIMITS

- CORTINUES UNTIC 7-10 SECOMDS. THE HELIUM OUTPUT PRESSURE MEASUREMENTS

(MPD E1-REG A MPS EZ-REG B, MPS E3-RES A) ARE THANNELIZED THROUGH OF 1, THE
FAILED MO WILL NOT REFLECT THE FAILED GFEM REGULATOR COMDITION.

IF AN OF1 CHANNELIZED HELIUM REGULATOR FAILS OPEN AFTER T-13 SECONDS AND
THE MDM HAS FAILED SUCH THAT REGULATORS PRESSURE ARE MASKED, THE
RESULTS ARE AN LCC DECEPTION AND LIFT OFF WITH FAILED OPEN REGULATOR.
FLIGHT WITH THIS CONDITION MAY RESULT M OVERPRESSURIZATION OF THE AFT
COMPARTMENT (REF. D3-1CB-0742-01)
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FAILURE MODES EFFECTS ANALYS!S [FMEA) — CIL FAILURE MCOE
- NUMEBER: 05.5-B03-5- 02

DISPOSITION RATIONALE-

{A] DEZIGN:

ALl PARTS SELECTED FROM MFO0D4-400 OREITER PROJECT PARTS LIST {OPPL) WHICH

CALLS FOR JANTXY LEVEL PARTS, OR HAVE ADEQUATE DERATING FACTORS OF 25-50%
ON HYBRIDS AND TRANSISTORS, 25-30% ON RESISTORS, CAPACITORS AND OTHER
COMPONENTS, PARTS THAT DID NOT MEET ORBITER PROJECT PARTS UST
REQUIREMENTS FOR QUALIFICATION, TRACEABILITY SCREENING OR BURN-N WERE
REVIEWED AND WERE FDUND ACCEFPTABLE FOR THEIR GIVEN FUNCTIONS,

DESIGN ALSD IﬁGDH‘.PDRATES RELIABILTTY, MAINTAINABILITY, ENVIRDN- MENTAL AND

TRANSPORTABILITY RECUIREMENTS AND OTHER DESIGNS AND CONSTRUCTION PER
SPECIFICATION MCE15-0004.

(B) TEST:

EACH UNIT SUBJECTED TO ACCEFTANCE TEST PROCEDURE {(ATP) TEST (T4D25545) AT
HONEYWELL INCLUDING CONTINUITY, FULL FUNCTIONAL, AGCEFTANCE VIBRATIONAL
TEST (AVT). ACCEFTANCE THERMAL TEST (ATT), EXAMINATION QOF PRODUCT,
INSULATION RESISTANCE TEST, DIELECTRIC STRENGTH TEST, PERFORMANCE. AND

POWER VARIATION TEST.

QUALIFICATION TEST {T4025763) COMPLETED AT HONEYWELL INCLUDING FULL
FUNCTIONAL, POWER, ELECTROMAGNETIC COMPATIBILITY (EMC), HUMIDITY, THERMAL,
VIBRATION, THERMAL VACUUM, LIGHTNING , SHOCK, SALT/FOG, 1000 ON/OFF CYCLE
LIFE TEST, ACCELERATION, AND EXFLOSIVE/CORROSIVE ATMOSPHERE.

GROUND TURNARDQUND TEST: ALL TURNARCUND CHECKOUT TESTING IS
ACCOMPLISHEED IN ACCORDANCE WITH OMRED.

{CYINSPECTION:

RECEIVING INSFECTION

CERTIFICATIONS AND SGURCE INSPECTION TEST REFORTS ARE ON FILE. CASES AND
FLATRACKS ARE ENVIRINMENTALLY SCTREENED, INCLUDING LOOSE FARTICLE
DETECTION W RECEIVING INSPECTION ALL AYERID COMPONENTS ARE LT SAMPLED
W RECEIVING INSFECTION

CONTAMIMNATION CONTROL
CLEANLINESE TO CLASS 100,000 LEVEL 1S VERIFIED BY INSPECTION.

ASSEMELY/ANSTALLATION

VISUAL INSFECTION 158 FERFORMED AT KIT RELEASE. PRINTELD WIRING BOARD
MICROSECTION ANALYSIE |8 FERFORMED AMND MONITORED BY INSPECTION. QUALITY
CONTROL VERIFIES AND WITNESSES TORGUE OPERATIONS. QUALITY CONTROL
VERIFIES BOLDERED CONMECTIONS AND ASSEMBLY OF PARTS TOOL CERTIFICATION
AND TEMEILE TESTE ARE MAINTAINED. QUALITY CONTROL PERFORMS PRE-CAF
WISUAL INSPECTION FOR CLEAMLINESS. QUALITY CONTROL VERIFIES CONVEYOR
FURNAZE PROFILESTEMPERATURE EVERY §0 DAYS. CUALITY CONTROL VERIFIES ALL
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FAILURE MODDES EFFECTS ANAL YSIS (FMEA)} — CIL FAILURE MODE
NUMBER: G65-5-803-6- 02

FLATNESS AND SURFACE ROUGHNESS FOR PROPER HEAT TRANSFER. THERMAL
PROTECTION CONTROLS EXIST FOR ALL SOLDERZD CONNECTIONS.

NOMDESTRUCTIVE EWALUATION
RADIOGRAPHIC INSPECTION OF SELECTED COMPONENTS, LE., TANTALUM

CAFACITORS, IS PERFORMED.

CRITICAL PROCESSES
INSPECTION VERIFIES CRIMPING OFERATIONS AND CERTIFICATION. SOLDERING

RIZQUIREMENTS PER NFES300.4(3A) ARE VERIFIED BY INSPECTION.

TEETING ’
ATF |5 DOEENED AND VERIFIED BY QUALITY CONTRGL. INCLUDING AVT AND ATT.

HANDOLINGFACKAGING
FROPER GHOUNJING OF ELECTRICALLY STATIC SENSITIVE DEVICES WHEN HANDLING

1S PERFORMED. PACKAGING AND PROTECTION VERIFIED BY INERECTION.

{D) FAILUR: HISTQRY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES. UNEXPLAINED ANCMALIES, AND
COTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE

FOUND IN THE FRACA DATADASE

{E} QPERATIONAL USE:

MNOME IF FAILURE UNDETECTABLE. IF DETECTABLE: BUSEE WILL BE TIED BETWEEN
AFFECTED FUEL CELL AND A NON-AFFECTED FUEL CELL TO MONITOR FUEL CELL LOAD
EHARING FOR POSSIELE FUEL CELL DEGRADATION. REFERENCE OREBITER
MALFUNCTION PROGCEDURE COMM SRR-10.-11. -13, AND FLIGHT RULE 2-513.

PORT MODING TC RECOVER MDM FUNCTIOMALITY IS AVAILABLE DURING ALL MISSICON
PHASES. .

_APPROVALS -

. ~ - i

EQITORIALLY APPROVED Rl - Py

EDITORIALLY APPROVED - JSC : 2
TECHNICAL ARPROVAL ;WA APPROVAL FORM ¢ 95-CIL-013_05-5
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